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sented in the same diagram, and are only reflected in it through the
effects which they produce upon the carbon, effects which we shall see
are essentially among their most important ones.

The practical uses of such a simplified graphic representation will be
expounded immediately.

37. For this purpose consider the system next in increasing complexity.
In other words, examine the quaternary system resulting by adding a
fourth element Z to the ternary system iron: carbon : element X, which
has been considered in the preceding paragraphs. Element Z is sup-
posed to form solid solutions in iron exactly as does element X and is
subject to all the conditions of equilibrium which we have assumed to
exist for element X itself. It is easy to see that to represent such a
quaternary system it is only necessary to construct a "fictitious ternary
diagram." From this it is possible to deduce new "fictitious binary
diagrams" representing the various groups of alloys of the quaternary
system, in a way perfectly analogous to that which has been done for the
original complete ternary system.

In detail, construct in space a true ternary diagram of the system
iron : carbon: element Z. Then represent on the appropriate plane the
group of all ternary alloys containing a fixed quantity of the element.
Z. We will thus be able to sketch, in the same way as for the sys-
tem iron : carbon: element X, a fictitious binary diagram having X as
the principal element and which will record the solidus and liquidus inter-
sections for a ternary alloy with a constant proportion z of element Z.

In a similar way, let us suppose that we have constructed the ficti-
tious diagram of the system iron : carbon: element Z in which the element
Z also appears in the constant proportion z, and as a solid solution in
iron forms a principal element in the fictitious binary diagram.

Now, let us take the two fictitious binary diagrams thus constructed
and lay them out on the reference planes in a "fictitious ternary diagram"
which will have as principal element the solution common to the two
systems: that is to say, iron containing a constant amount of Z in solu-
tion. This will be located at the origin of coordinates. Along the X
axis will be laid the element X containing z per cent, of the element Z in
solution, and along the Y axis will be found various proportions of carbon
as carbide also containing the same constant proportion of element Z.

The diagram thus constituted is represented in the usual way in
Fig. 8. This can be considered in a limited sense as an equilibrium dia-
gram comprising the alloys iron: carbon : element X, containing in addi-
tion the fixed amount z of the element Z.

In this diagram pass a plane parallel to the plane of coordinates
FeAC passing through the point B on the X axis, which point corresponds
to the proportion x of the element X. We will be able to trace upon this
plane a fictitious binary diagram, in the same way we have already done